Glutathione homeostasis and turnover in the totally hepatectomized rat: evidence for a high glutathione export capacity of extrahepatic tissues.
Glutathione (GSH) homeostasis and turnover were investigated in totally hepatectomized (HX) rats. A technique is described to remove the liver totally, with preservation of the hepatic portal and vena caval vasculature. Euglycemia could be maintained with hourly infusions of 50 mg 100 g-1 b.m. of glucose after bolus i.v. injection of glucose at the same dose. The efficiency of the animal model was demonstrated by examination of paraclinical blood parameters: progressive increases in total plasma bilirubin and alkaline phosphatase activity were noted after HX; the other parameters tested were predominantly in the normal range during the observation period of 6 hours. Histological examination revealed an acute but reversible impairment of intestine and kidneys. These results indicate that the surgical procedure and postoperative care were able to secure sufficient physiological conditions for the experiments over a longer period. 3 to 6 hours after HX we observed a decreased but stable plasma GSH level in anhepatic rats (about 50% of the control value). The GSH levels of brain and kidney were not changed. With increasing time period after HX the heart and lung GSH levels were depressed. A small depression of muscle GSH concentration was observed 4 and 6 hours after HX. A progressive increase in the concentration of oxidized glutathione was seen in brain and kidney. Our observations could be indicative for a high GSH export capacity of extrahepatic tissues contributing about 50% of the total GSH influx into circulation. Probably, the skeletal musculature is an important GSH origin for plasma.